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is reacted with methanol to form methyl acetate and it is also used as an extractive agent for water and/or methanol. The 
glacial acetic acid is continuously reacted with at least a stoichiometric amount of methanol in a reaction zone in the pres- 
ence of an acidic catalyst. A methyl acetate stream is continuously removed from the zone by distillation. The glacial acetic 
acid and methanol are countercurrently flowed into the reaction zone and the residence time of the reacting liquids in the 
zone is selected to permit the glacial acetic acid to function as an extractive agent for water and/or methanol- In operation, 
there is intimate contact between the glacial acetic acid and the methanol and also between the acid and azeotropes (me- 
thyl acetate/water and methyl acetate/methanol azeotropes) which form in the reaction zone. Such azeotropes are 'broken' 
by extraction with the glacial acetic acid and also by the reaction of such acid with methanol in the methyl acetate/metha- 
nol azeotropes. 
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PROCESS FOR THE PREPARATION OF METHYL ACETATE 

This invention relates to the manufacture of 
methyl acetate by a process which can be referred to 
as "reactive distillation." In this process glacial 

5 acetic acid reacts with methanol in a reaction zone 
and the product of the reaction, methyl acetate, is 
removed from the reaction zone by distillation. 

U.S. Patent No. 1,400,849 discloses the 
reaction of dilute acetic acid with methanol in a 

10 reaction-distillation column. The dilute acetic acid 
and methanol are fed at opposite ends of the column 
and continuously flow in countercurrent fashion. In 
this type of process, the formation of azeotropes 
such as methyl acetate/water and methyl 

15 acetate/methanol azeotropes cannot be avoided. The 
result is a highly impure methyl acetate product. 
The process disclosed in U.S. Patent 1,400,849 
employs a dephlegmator (condenser) to purify the 
distillate product from the reaction zone. While the 

20 dephlegmator may be effective to remove small amounts 
of methanol, it is incapable of "breaking" the 
aforementioned azeotropes. U.S. Patent 1,400,849 
also discloses reacting glacial acetic acid with 
methanol in a distillation column which- includes a 

25 single inlet pipe leading from a mixing tank in which 
the reactants are premixed. Such a system likewise 
yields an impure methyl acetate product and results 
in low conversion of the reactants. 

It is an objective of this invention to 

30 provide a reactive distillation process of the 

general type disclosed in U.S. Patent 1,400,849 which 
produces highly pure methyl acetate with high 
reactant conversions. This process comprises a) 
continuously reacting glacial acetic acid with at 
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least a stoichiometric amount of methanol in a 
reaction zone using an acidic catalyst, b) 
continuously removing a methyl acetate stream from 
the zone by distillation, and is characterized in 

5 that the glacial acetic acid and methanol are 

counter currently flowed through the zone and the 
residence time of the reacting liquids is selected to 
allow the glacial acetic acid to function as an 
extractive agent within the zone for water and/or 

10 methanol • 

The details of this invention will be 
described hereinafter with respect to the 
accompanying drawings, in which 

Figure 1 is a schematic flow diagram 
15 illustrating the invention and indicating apparatus 
for use therein. 

Figure 2 is a schematic diagram of a 
reaction zone, specifically a reaction-distillation 
column, useful in this invention and showing its 
20 functional sections, i.e. a methanol /water stripping 
section, a reactive distillation section, an 
..extractive distillation section and a methyl 
acetate /acetic acid rectification section. 

Figure 3 is an illustration of a bubble cap 
25 tray design which may be used in the invention* 
The esterification reaction of this 
invention, i.e. the reaction of glacial acetic acid 
with methanol in the presence of an acidic catalyst, 
which produces methyl acetate and water is 
30 well-known. It can be represented by the following: 

MeOH + HOAc H * > MeOAc + H 2 0 

In the process of the invention, methanol 
35 (MeOH) and acetic acid (HOAc) are reacted in a 

f OMPI m > 
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reaction zone such as a continuous reaction** 
distillation column to achieve high conversion of the 
reactants to high purity methyl acetate product. For 
convenience, the invention will be described herein 
5 with reference to a reaction-distillation column. 

The aforementioned conversion is at least 99 percent, 
for example a conversion of acetic acid of 99.8 
percent and a conversion of methanol of about 99.5 
percent. Likewise, the purity of the product stream 
10 is such that it contains at least 99 percent methyl 
acetate, preferably, at* least 99.5 percent methyl 
acetate. Typically, the product stream from the 
reaction-distillation column contains approximately 
99.5 percent methyl acetate, 0.33 percent water, 0.15 
15 percent methyl alcohol and 0.02 percent methyl 
propionate. Unless otherwise specified, all 
percentages" used herein are weight percentages . 

The high conversions of methyl alcohol and 
acetic acid to high purity methyl acetate are 
20 promoted by the counter cur rent flow of reactants and 
products within the reaction-distillation column. 
Glacial acetic acid (i.e., acetic acid containing 
less than about 0.5 percent water) is fed to the 
upper part of the column, and methanol is fed to the 
25 lower end of the column. The reactants flow counter- 
currently through the column, reacting and flashing 
at each stage. The removal of methyl acetate, by 
flashing in preference to other components, at each 
reactive-distillation stage increases the extent of 
30 reaction achieved in each such stage. 

As methyl acetate is formed from the 
reactants, the formation of azeotropes also occurs. 
For example, there is formed an azeotrope of methyl 
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acetate and water which contains about 5 percent 
water, and an azeotrope of methanol and methyl 
acetate which contains about 19 percent methanol* In 
the practice of this invention, the glacial acetic 

5 acid functions as an extractive agent for water and 
methanol in the reaction zone to remove water and 
methanol from such azeotropes which improves the 
purity of the product stream. The removal of 
methanol from the methyl acetate/methanol azeotrope 

10 is also, and primarily, accomplished by reaction of 
the methanol with the acetic acid. 



in the reaction zone is selected to allow or permit 
the glacial acetic acid to perform its extractive 

15 function. This residence time is the average 

duration of the reaction between reacting liquids in 
the reaction zone- It is conveniently expressed in 
hours and can be determined by dividing the volume of 
reacting liquids (e.g. the clear liquid volume in 

20 reaction trays where such trays are used) by the sum 
of the volumetric flow rates of the glacial acetic 
acid and the methanol. The minimum residence time 
used in the process of this invention is subject to 
variation depending upon such things as the nature of 

25 the catalyst, catalyst concentration and the number 
of trays or stages within the reaction zone. For 
example, at a catalyst feed rate of 1 kg. of sulfuric 
acid per 100 kg. of glacial acetic acid, the 
residence time is typically at least 2 hours. 

30 Preferably, the residence time is approximately 2.4 
hours. One convenient method fen: attaining the 
desired residence time in the reaction zone is to 
employ reverse flow trays having high weirs, high 
bubble cap risers and large inlet and flow reversing 



The residence time of the reacting liquids 
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fczone sumps. A preferred design for such trays Is 
shown in Figure 3, which will be discussed in detail 
hereinafter* 

* Intimate contact occurs in the reaction- 

5 distillation column between the acetic acid and 
methanol, between the acetic acid and methyl 
acetate/water azeotrope, and between the acetic acid 
and sulfuric acid and the methyl acetate /methanol 
azeotrope. Such intimate contact between acetic acid 

10 and each of these components promotes high 

conversions of reactants and high product purity. 
Accordingly, a high purity methyl acetate stream is 
continuously removed from the top of the column while 
by-product water is continuously removed from the 

15 bottom. 

The acetic acid and methanol reactants are 
normally provided to the reaction-distillation column 
in approximately stoichiometric quantities. 
Typically, the acetic acid and methanol are fed in a 

20 molar ratio of about 1:1. However, a stoichiometric 
excess of methanol can be used (e.g., a molar ratio 
of methanol: acetic acid in the range of 1-1-2.0). 
Excess methanol is easily removed from the bottom of 
the column with the by-product water and can be 

25 recycled to the reaction zone following purification. 

The methanol feed stream need not be pure 
methanol. For example, it may include water, as an 
impurity. The introduction of such water into the 
column does not adversely affect the operation of the 

30 process. Likewise, the glacial acetic acid feed 

stream may contain small amounts of impurities such 
as ethyl acetate, propionic acid and n-propyl acetate. 

The most effective and economical catalyst 
for the process of this invention is sulfuric acid. 

35 Preferably, the catalyst is fed to the column as 
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95-98 percent sulfuric acid in aqueous solution* 
Other catalysts which have been used successfully 
include phosphoric acid and Amberlite 200* acidic 
cation exchange resin. Catalysts such as phosphoric 

5 acid generally require the use of higher catalyst 
concentrations and/or larger size reactors. Also, 
the use of a cation exchange resin requiring packed 
sections in the column involves rather complex 
reactor designs. 

10 The catalyst concentration introduced into 

the reaction-distillation column can be varied to 
provide the desired catalytic effect. When sulfuric 
acid is used as the catalyst, the flow rate found to 
be most beneficial in the process of this invention 

15 is about 1 kg. of sulfuric acid per 100 kg. of acetic 
acid feed stream. When higher catalyst concen- 
trations are employed, shorter reaction times are 
required for a given conversion. However, higher 
catalyst concentrations give rise to increased 

20 corrosion rates. Conversely, lower catalyst 

concentrations give rise to lower corrosion rates but 
require longer reaction times for a given conversion. 

The catalyst, e.g., sulfuric acid can be fed 
to the reaction-distillation column together with the 

25 acetic acid feed stream, or it may be fed by itself 
at a different location in the column. For example, 
it can be fed at the lower end of the extractive 
distillation section of the column. The location of 
the catalyst feed stream appears to affect the amount 

30 of water and/or methanol present in the product. 

Accordingly, the optimal placement of the catalyst ' 
feed stream in the column may vary depending upon the 
specific results desired. 
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Heat can be supplied to the reaction- 
distillation column by conventional means* Preferred 
methods include sparging steam into a base heater or 
the use of a reboiler. The use of a reboiler may 

5 require more exotic construction materials such as 

zirconium in order to minimize corrosion at the base 
heater. Highest corrosion is encountered in the 
lower half of the methanol stripping section of the 
column and in the base heater. High corrosion rates 

10 are due to the presence of aqueous sulfuric acid and 
the high temperatures normally found in the base of 
the column* To reduce such temperatures (and 
therefore the high corrosion rates encountered at the 
bottom of the column) the process can be operated by 

15 feeding an excess of methanol to the column, as 

discussed hereinbefore. The excess methanol can be 
separated from the by-product water and catalyst in a 
separate and smaller column operated at a lower 
pressure. 

20 The reaction-distillation column is commonly 

operated at a temperature in the reaction section of 
65° to 85°C. However, the optimal temperature for a 
particular process depends upon a number of factors, 
including the number of stages in the column, the 

25 desired production -rate , the operating pressure and 
the corrosion rates which can be tolerated. 
Typically, it is desirable to maintain as low a 
temperature as possible for a given production rate. 
However, for a given production rate, less catalyst 

30 is required at a higher temperature- Upon a careful 
consideration of all of the variables in a given 
process, an optimal operating temperature will be 
apparent to one of ordinary skill in the art. 
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The reaction-distillation column is commonly 
operated at a pressure in the reaction section of 100 
to 200 kPa (approximately 1 to 2 atmospheres). The 
optimal pressure for a particular process depends 

5 upon a number of factors, but operation of the 

process is normally easier and product quality is 
better at lower pressures. 

In carrying out the process of this 
invention, the reflux ratio is normally at least 

10 0.75. Distillation is most effective above this 

minimum reflux ratio. This reflux ratio, as known in 
the art, is the ratio of overhead reflux flow rate to 
overhead product flow rate for the column. Preferred 
reflux ratios are 0.8 to 3.0 and most preferably 1.5 

15 to 1.7. Conversion decreases rapidly at reflux 
ratios above 2.0. 

Compounds that boil between the boiling 
points of glacial acetic acid and methanol, i.e. 
"intermediate boiling compounds" that enter the 

20 reaction-distillation column as impurities in 
feedstocks or that are formed as products of 
reactions of impurities with reactants can accumulate 
in the column. They often accumulate in the upper . 
portion of the reaction section and throughout the 

25 extractive distillation section of this column. 

Typical intermediate boiling compounds of this type 
are methyl propionate, methyl butyrate and isopropyl 
acetate. Such compounds exhibit boiling points which 
are considerably higher than the boiling point of 

30 methyl acetate. However, either the compounds 
themselves or their water azeotropes boil at 
considerably lower temperatures than water. In 
addition, the activity coefficients in water of the 
compounds or their azeotropes may be quite high 

35 (e.g., as in the case of methyl propionate). 
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Therefore, such compounds or their azeotropes tend to 
build up in the column. The accumulation of these 
intermediate boiling compounds reduces the volume in 
the column available for reaction and also reduces 

5 the extractive capability of acetic acid. This 
causes lower conversions and produces a product 
having a higher concentration of water. 

To overcome this difficulty, a vapor stream 
containing the intermediate boiling compounds is 

10 removed from the column and such intermediate boiling 
compounds are removed from the stream which is then 
returned to the column. The vapor stream is 
preferably withdrawn from the middle to upper part of 
the reaction section of the column as shown in Fig. 

15 1. The vapor which is removed from the column is 
mostly methyl acetate and acetic acid but also 
contains some intermediate boiling compounds. The 
vapor also contains water and methanol, which are 
present predominantly as azeotropes with methyl 

20 acetate. The vapor is passed through wire mesh to 

remove entrained sulfuric acid, which is returned to 
the column. The vapor is then fed to a first column 
where methyl acetate and its azeotropes and the 
intermediate boiling compounds are taken overhead, 

25 while acetic acid and water are collected as bottoms 
from the column and are returned to the 
reaction-distillation column. The distillate from 
the first column is then fed to a second column where 
the intermediate boiling compounds are obtained as 

30 the underflow. Methyl acetate and its azeotropes are 
taken as the distillate of this column and are 
returned to the reaction-distillation column. 

A holding zone such as a tank in which the 
reaction liquid is temporarily held can be used in 

35 
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the process of this invention to obtain some increase 
in reactant conversions. Thus, the reactant 
conversion, for a given number of trays, can be 
increased by feeding at least a portion of the 

5 reaction mixture from the reaction-distillation 
column to a tank having a large reaction liquid 
hold-up (residence time). The tank is preferably 
located between the reaction section and the methanol 
stripping section of the reaction-distillation 

10 column. However, the location and size of the tank 
are not very significant features of this invention 
and the elimination of such a tank decreases the 
acetic acid conversion only slightly, when such a 
tank is employed in the process of this invention, it 

15 usually provides an additional residence time of 

about one hour. 

In practicing the invention, the choice of 
methanol feed location depends on the water content 
of the methanol and on whether the methanol is fed as 
20 a liquid or vapor. The optimal point of methanol 

feed will be apparent to one of ordinary skill in the 
art. 

It is difficult to achieve precise control 
of the reaction-distillation column overhead stream 

25 and bottom composition simply by measuring the flow 
rate of the acetic acid and methanol feed streams and 
of the distillate stream. These flow rates must be 
adjusted frequently due to such things as changes in 
feed stream and product compositions and liquid 

30 density changes due to variations in temperature. 
However, it has been found that the overhead and 
bottom compositions can be controlled quite easily 
using two temperature control loops. 

The first and most important loop controls 

35 the methyl acetate distillate flow rate and typically 
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varies it within + 5 percent of a "target distillate 
flow rate." The target distillate flow rate is 
dependent upon the reactant flow rates, tpon 
determining the required reactant flow rates for the 

5 desired production level (i.e., the target distillate 
flow rate), the distillate flow rate is controlled so 
that the temperature of a point in the middle'to 
upper part of the reaction zone is maintained at a 
preselected constant level. The point should he 

10 located at a position where the reaction mixture 
composition, particularly the water concentration, 
changes sharply. This control scheme assures that 
the reaction zone is positioned within the reaction 
trays (which are designed to slow the progress of the 

15 liquid reaction medium within the reaction zone and 
provide a high liquid hold-up time) , thus ensuring 
high conversion and proper extraction of water and 
methanol. The exact temperature of this control 
point is dictated hy the concentration at which the 

20 intermediate hoiling impurities are allowed to 

accumulate in the reaction-distillation column. The 
desired point can be easily determined by one skilled 
in the art. 

A similar method is employed to control tne 
25 me thanol feed stream. A second temperature feedback 
loop is used to vary the methanol feed stream within^ 
about + 10 percent of the "target methanol feed rate 
for a given methyl acetate production rate during 
stoichiometric reaction. This second temperature 
30 control point is located in the lower section of the 
methanol stripping section of the reaction- 
distillation column, where the temperature changes 
rapidly with slight changes in methanol 
concentration. As stated previously, the methyl 
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acetate production rate is determined by the reactant 
feed rates. Therefore, for a given target methyl 
acetate production rate, the methanol feed rate 
should equal the stoichiometric requirements plus the 
5 anticipated methanol loss due to the presence of 
methanol in the by-product water stream and the 
methyl acetate product stream. This is the 
aforementioned target methanol flow rate. 

It is important that the distillate and 
10 methanol flows not be varied significantly from the 
indicated ranges for a given production rate. The 
high residence time of reacting liquid in the 
reaction-distillation column makes the response of 
such column very sluggish. Therefore, if the 
15 distillate and/or the methanol flow rates are allowed 
to vary over a wide range, it is very difficult to 
maintain "the desired production rate. When excess 
methanol is used in the process, the control on the 
second loop can be eased. 
20 The temperature controls discussed 

previously operate to control the reaction within the 
reaction-distillation column. As a result, only 
minor amounts of water and methanol get into the 
product streams, and mere traces of acetic acid 
25 (typically less than 0.3 percent) and methanol 

(typically less than 0.1 percent) are detected in the 
by-product water stream when no excess methanol is 
fed to the reaction-distillation column. 

The remaining operating parameters can be 
30 controlled in the same manner as they are in a 
typical distillation column. Turbine meters are 
recommended to measure the flows of acetic acid, 
methanol, and methyl acetate distillate because their 
accuracy allows the materials balance of the process 
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to be checked to ensure proper control of the 
process. Orifice meters can be used to measure the 
reflux flow rate, the sulfuric acid flow rate, and 
the steam flow to the base, of the column. A back-up 
5 meter is normally provided in case the sulfuric acid 
orifice meter falls. Maintenance of steady catalyst 
flow is necessary for smooth operation of the 
process . 

A continuous on-line water analyzer, 
10 calibrated for 0-10,000 ppm water in methyl acetate, 
can be installed on the distillate line. This 
instrument should have a high water concentrate 
alarm. The information provided by such an analyzer 
is valuable for the smooth operation of the process 
15 and the assurance of high quality product. 

Normally the reaction-distillation column 
has approximately 30 trays, often up to about 45 
trays or more in the reaction section. These trays 
are preferably of the bubble cap type. Approximately 
20 10 trays each are normally required for the acetic 
acid rectification section, the extractive 
distillation section, and the methanol stripping 
section. 

The invention will now be described with 
25 reference to the drawings. Elements are labeled 
consistently where they appear in more than one 
drawing . 

Figure 1 depicts a flow diagram of the 
process of this invention. The reaction-distillation 
30 column 1 is provided in its upper section with an 
inlet for glacial acetic acid which is provided to 
the column through feed stream 3. Methanol is fed to 
the lower part of the reaction section of the column 
through feed pipe 5. Sulfuric acid catalyst is fed 
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through line 2 to the lower portion of the extractive 
distillation section of the column. Steam is applied 
to the base of the column through line 9* 

A vapor stream (sometimes referred to as a 

5 sidedraw stream) is withdrawn from the middle to 
upper part of the reaction section of the column 
through line 11. The vapor stream is passed through 
wire mesh separator 12 » from which entrained sulfuric 
acid is returned to the column through line 13, and 

10 the remaining components of the stream are fed 

through line 14 to a first distillation column 15. A 
condensate stream comprising mostly acetic acid and 
water, is taken from the bottom of column 15 and is 
returned through line 17 to reaction-distillation 

15 column 1,. Methyl acetate and its azeotropes and 

intermediate boiling compounds are fed through line 
18 to a second distillation column 19 . Methyl 
acetate and its azeotropes are taken as the 
distillate from column 19 and are returned through 

20 line 21^ to the reaction-distillation column 1. The 
intermediate boiling compounds are removed from 
column TlJL through line 23. 

The reaction mixture from the lower end of 
the reaction section of reaction-distillation column 

25 1 is fed through line 24 to tank 25. Tank 25 has a 
liquid hold-up time (residence time) of at least one 
hour and may be used to increase the reactant 
conversion for a given number of trays in 
reaction-distillation column jL. The reaction mixture 

30 i S returned from tank 25 to reaction-distillation 
column 1^ through line 26. The vapor product from 
tank 25^ is returned to reaction- 
distillation column J. through line 27 . 

35 
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By-product water, sulfuric acid, and excess 
methanol, if any, are withdrawn from the base of 
reaction-distillation column 1^ through line 28 * 
Methyl acetate product stream is withdrawn from the 

5 top of column 1 through line 29 and condensed in 
condenser 30. A portion of the condensate (reflux 
stream) is returned to the column through line 31 , 
and a very pure methyl acetate product stream is 
taken off through line 32 . 

10 The flow diagram represented by Figure 1 and 

described herein is a simplified flow diagram of the 
process of this invention* Apparatus used in the 
process may additionally include vent scrubbers and 
other well-known apparatus* 

15 Figure 2 is a schematic diagram in detail of 

reaction-distillation column 1 showing the various 
functional sections within the column. These 
functional sections are methanol /water stripping 
section 33, reactive-distillation section 3£, 

20 extractive distillation section 37, and methyl 
acetate/acetic acid rectification section 39 * 

The area labeled 33 represents the 
approximate limits of the methanol/water stripping 
section of the column. In this section, methanol is 

25 separated or stripped from the by-product water. The 
water is removed from the column through line 28 
while the methanol ascends through the column, 
reacting with acetic acid. 

The region of the column designated 35_ is 
30 the reactive distillation section of the column. In 
this area, much of the reaction between acetic acid 
and methanol occurs. The methyl acetate product is 
flash distilled at each stage and rises through the 
column. During this process, methyl acetate/water 

35 
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and methyl acetate/methanol azeotropes form. These 
azeotropes are "broken" (separated into their 
component parts) by the acetic acid which extracts 
water and methanol as it descends through the column 

5 and as it also reacts with the methanol. 

The extractive distillation section of the 
column is indicated by number 37^. This region is 
rich in acetic acid and formation of methyl acetate 
continues to occur therein. The breaking of the 

^0 aforementioned azeotropes also continues in this 
section. 

• In methyl acetate /acetic acid rectification 
section 39^ the methyl acetate product is separated 
from acetic acid reactant. The acetic acid descends 

15 through the column while the methyl acetate product 
exits through line 29 . 

In one embodiment of this process, for a 
given production rate, methanol stripping section 33^ 
comprises 12 reverse flow-valve trays spaced 46 cm 

20 apart; reactive distillation section 35 comprises 60 
reverse flow-bubble cap trays spaced 64 cm apart; 
extractive distillation section 37^ comprises 10 
cross flow-valve trays spaced 46 cm apart; and methyl 
acetate/acetic acid rectification section 39_ 

25 comprises 13 cross flow- valve trays spaced 46 cm 

apart. Such an arrangement has been found to operate 
very efficiently. 

A preferred reverse flow-bubble cap tray 
design for obtaining a hold-up in the flow of liquid 

30 reactant, i.e., regulating its flow, during the 
process of the invention is "depicted in Figure 3. 
The spacing 41 between vertically adjacent trays is 
preferably 64 cm. Outlet weir 43 for the tray is 
preferably 13 cm in height* Outlet weir 45 for the 

35 
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tray is also preferably 13 cm in height. In order to 
obtain the desired flow and the maximum bubbling 
area, the tray includes a 38 cm high baffle 47 
through the center of the tray. The tray design 

5 includes an inlet sump 48 which is preferably 25 cm 
deep. The flow of liquid from the inlet sump is 
designated by arrows 49. The liquid flows up* from 
inlet sump 48, t around baffle 44, through bubbling 
area 50 on one side of baffle 47, through another 25 

10 cm sump 51_ at the opposite end of the tray from inlet 
sump 48, passing under a 25 cm baffle 53, through 
bubbling area 50 on the other side of baffle 47, and 
over outlet weir 45, and then falls to the inlet sump 
of the tray below. Bubbling area 50> on both sides 

15 of baffle 47, contains a plurality of bubble capa 

55 , While only a few bubble caps are illustrated in 
Figure 3, the entire bubbling area 50 may be covered 
with bubble caps, the exact number and positioning of 
which will be apparent to one of ordinary skill in 

20 the art. Preferably, bubble caps 55 measure 10 cm in 
diameter and have 13 cm risers. Each tray contains 
on the order of 150 to 200 bubble caps. 
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Claims : 

1. A process for preparing methyl acetate 

which, comprises: 

a) continuously reacting glacial acetic 
5 acid with at least a stoichiometric amount of 

methanol in a reaction zone using an acidic catalyst, 
and 

h) continuously removing a methyl acetate 
stream from the zone by distillation, 

10 characterized in that the glacial acetic 

acid and methanol are countercurrently flowed through 
the zone and the residence time of the reacting 
liquids is selected to allow the glacial acetic acid 
to function as an extractive agent within the zone 

15 for water and/or methanol. 

2. The process according to Claim 1 in 
which the residence time is at- least 2 hours - 

3. the process according to either of 
Claims 1 or 2 in which the acidic catalyst is 

20 sulfuric acid, phosphoric acid or an acid cation 

exchange resin. 

4. The process according to any of Claims 
1-3 in which the acidic catalyst is sulfuric acid 
which is introduced into the reaction zone at a rate 

25 of 1 kg per 100 kg of the acetic acid. 

5. The process according to any of Claims 
1-4 in which the methyl acetate stream is condensed 
and a portion of the condensate is returned to the 
reaction zone at a reflux ratio of at least 0.75. 

3Q 6. The process according to any of Claims 

1-5 in which a vapor stream containing intermediate 
boiling compounds, such as methyl propionate, methyl 
butyrate, isopropyl acetate or mixtures thereof is 
withdrawn from the reaction zone, intermediate 

35 
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boiling compounds are removed from the stream and the 
stream is returned to the reaction zone. 

7. The process according to any of Claims 
1-6 in which a portion of the reaction mixture is 
5 removed from the reaction zone, placed in a holding 
zone for at least 1 hour and then returned to the 
reaction zone. 
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